Abstract-Bottlenecks in the refineries lead to the disruption of refinery operations which result in production loss and time wastage. Nigerian refineries are four and they have not been able to work optimally as they have failed to produce up to their installed capacity. A lot of factors are contributing to this and are known as bottlenecks. This study was taken so as to identify those bottlenecks in the refineries with a view of making them known so that actions can be taken to tackle them and get Nigerian Refineries move from their pariah states to a welcome state. Kendall's Coefficient of Concordance (K.C.C) and Principal Component Analysis (P.C.A) which are tools in factor analysis were employed. The K.C.C helped in ranking the identified variables according to their order of importance while the PCA helped to achieve parsimony through factor reduction. The results obtained revealed that the experts ranking of the thirty-two scale items were in agreement at an alpha level of 0.01 and the computed coefficient of concordance was 0.51which is substantial. The thirty-two scale items were able to be reduced into mere five clusters by PCA. A lone variable cluster which was labeled creatively 'Government interference' came up trump and account for most of the challenges being experienced in the Refineries. Other clusters labeled creatively were Eclectic issues, organizational management, Supply Chain Architecture and Personnel Management. The import of this is that government interference needs to be removed if refineries are to work optimally and the remaining four clusters should also be looked at in order to tackle these bottlenecks.
I. INTRODUCTION
Nigeria operates four refineries that contribute to a gross output of about 222.5 bpd of crude out of the 445 bpd of installed capacity. The current output which still fluctuates widely is considered grossly inadequate to meet the total demand of about 35million litres per day of premium motor spirit (P.M.S) [1] . At present, Nigeria is the seventh world producer and sixth world exporter of crude oil. On the domestic economy, the petroleum sector generates over 90% of the country's foreign exchange earnings, and provides employment in various forms to Nigerians (Central Bank of Nigeria Annual Report and Statement of Accounts, 2010). In addition, the tremendous growth in oil earnings has influenced significantly Nigeria's international relations, and sometimes the politics of oil has taken centre stage in the nation's history of international relations in the last few decades [2] . The petroleum industry according to [3] and [4] can be classified by type of actors or by sector. The actors in the Nigerian industry consist of both private and public organizations. The public actors are the government agents and functionaries such as the Nigerian National Petroleum Corporation (NNPC) and its subsidiaries, the Department of Petroleum Resources (DPR), the petroleum products pricing regulatory authority (PPPRA), among others. The private segment consists of both indigenous and foreign actors. Petroleum Refineries are complex multifaceted systems that perform multiple phase operations [5] , [6] and [7] . A study by [8] attributed the ill-performance of Nigerian refineries to ominium gatherum of issues. [9] used linear programming approach to model refinery scheduling problem. The NNPC bulletin [10] stated that the petroleum industry has occupied strategic importance in the Nigerian economy accounting for as high as 78 percent of Gross Domestic product and up to 90 percent of the country's total annual revenue and foreign exchange earnings. Bottlenecks in the refineries lead to the disruption of refinery operations which result in production loss and time wastage. This study is aimed at using factor analysis in surveying the bottlenecks in Nigerian refineries so that those in authority will be able to take action on some of the identified factors and further provide an insight on these bottlenecks. If any of the Nigerian refineries is to square away (neaten up) the dysfunctionality alluded to hitherto and have to nudge refinery operations towards a decent future, this research outcomes and findings need to be considered for their policy making and aggregate planning.
II. METHODOLOGY

Kendall Coefficient of concordance (KCC)
Kendall's coefficient of concordance (W), can be calculated using (1):
Our KCC (kendall coefficient of concordance) is 0.5 which is said to be middling. 
III. RESULTS AND DISCUSSION
The results established five principal factors which were creatively labeled. Results obtained by KCC suggested that judges ranking were consistent. Also, PCA was indicating parsimony in data reduction from 32 variables to mere five. The most influential variable by its factor loading of 0.884 is government interference. A gamut of variables which seem to serve as bottlenecks in our refineries have been examined. This has helped in discerning similarities in dissimilarities. The Rj totals were arranged in increasing order of sequence. R1, R2, R3….Rn, and this helped to determine the order of importance of the variable as ranked by the thirteen Judges. The result of the ranking is depicted in Table II. The PCA adopted with the aid of statistiXL software generated five clusters. The clusters are creatively labeled Eclectic issues, Organizational management, Supply Chain architecture, Government interference and Personnel Management. As shown in Table III , the variables clustered there are multifaceted variables and hence labeled creatively as Eclectic issues. The factor loadings are positive, influential and the variables are very important. Notable among them are lack of autonomy of NNPC, Corruption, Delays on PIB Passage, poor governance, aging infrastructure, militancy and insecurity, frequent fire incidents amongst others. They have factor loadings of 0.815, 0.811, 0.739, 0.830, 0.723, 0.819, and 0.790 respectively. The import of this is that these factors need to be given attention if our refineries must produce optimally because as Nigeria continues to squander a fortune on importing petroleum products, attempts by governments to offload the refineries to competent private investors remain hampered by corruption, poor governance and lack of autonomy of NNPC. The second cluster is creatively labeled organizational management. Notable variables in this group as shown in Table II Respondents believed that the refineries have gulped up to more than $760 million for Turnaround maintenance and the operational capacity has not changed. Also, subsidy payments wield a positive factor loading and implies that the over US$30 billion oil subsidies paid over the years should be reviewed so as to know if the continuous payment of it is in the best interest for our refineries or not. Refinery organizations should also be looked at in all ramifications. OPEC regulation is another factor that the PCA evaluation gave as a key variable due to its high factor loading. This is so because Nigerians membership of this body has not really been helpful to our refineries. Members of OPEC do agree on an overall oil production cap and individual quotas even though OPEC has never produced the standard for reaching these computations. Nigeria's quota of 1.704 million barrels with a huge population of over 180 million and and some other countries with a far leesser population for instance Saudi Arabia with a population of about 20 million has 3.26 million barrels per day, thus our production cannot be maximized due to the quota OPEC has given us. These issues amongst other sundry ones should be carefully looked at. The next cluster is creatively labeled Supply Chain Architecture. It is a quartet which consists of pipeline vandalism, modular refineries absence, smuggling of Petroleum Products, and Refinery planning and Process. First in the quartet is pipeline vandalism. Pipelines which are frequently used to convey products from refineries to depots are always located in strategic places across the country and are always subject to attacks. Pipeline attacks some years ago from the Brass creek fields to the forcados terminal forced Shell to announce a force majeure on Forcados commitments. The same vandalism occurred then on the escravos pipeline that supplies oil to the Warri refinery. All this leads to refinery shutdown and result to colossal losses monetarily to refineries. Next is the absence of modular refineries absence. Modular refineries can help to produce within 5,000bpd to 30000bpdsince they can be easily installed and components assembly can be done faster. The quality of the petroleum products produced by the modular refineries will however be checked and monitored to ensure the products are in in conformity with the international standard. This and other factors in this should be looked at carefully. There is also a lone factor creatively labeled Government interference. The next cluster is a lone variable albeit the most important factor which is Government interference. It has the highest factor loading. Government regulates the price of premium motor spirit (PMS) and this often leads to huge under-recovery of crude cost. The Nigerian National Petroleum Corporation has increasingly being subjected to interference and politicians now give orders and directives. They interfere on when to do turn around maintenance and the contractor to handle it. The corporation can no longer run its affairs without this interference by government. Refineries worldwide are run and managed on a fully commercial governance structure in which decision making is devoid of government interference. And in particular, the downstream sector needs to be freed in its entirety from government control. Private sectors investors and professionals ought to be allowed to manage it, create jobs and improve Nigeria's GDP. All this should be considered if we must make our refineries produce optimally and get the bottlenecks eliminated otherwise we will continue to have the below 40% capacity utilization of the Refineries. The fifth cluster is labeled creatively as Personnel management. It is a tripod which consists inadequate workers supervision, Staff recruitment process and technical knowhow. The highest factor loading in the cluster is 0.776 which suggests that the process for recruiting workers into the refinery should be carefully considered in the sense that refineries should have the right number of people, their competencies should be matched with the assigned responsibilities and staffing should not also be done based on contract basis. Technical know-how is closely related to this as workers being recruited should be trained properly to have the capacity and the know-how of operations to be performed in the refinery and they should be given adequate and proper supervision while performing their tasks.
Taken together, the clusters obtained in the study have helped us to identify and explain the gamut of factors that are seen as bottlenecks in Nigeria Refineries. These factors need to be considered and avoided if our refineries must move from this pariah state to a welcome state.
IV. CONCLUSION
This study has taken a panoramic view of the bottlenecks that tend to hamper the growth of Nigerian Refineries. The PCA model adopted was quite successful in helping to achieve parsimony by the reduction of the 32 identified variables to mere 5. This is indeed a significant parsimony in factor reduction. However, it is important to note that this research is by no means exhaustive of all technical and basic questions about the inability of our refineries to produce optimally. There are still other questions to be determined in order to understand the obstacles and the prospects for Nigerian Refineries to achieve up to 90% refining capacity. However, for us to be on that path, we must endeavor to consider all the variables that have been identified in this study.
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